Mechanism-based design of a photoactivatable firefly luciferase.
We developed a photoactivatable firefly luciferase (pfLuc) whose activation can be controlled by light. A photocaged Lys analogue was site-specifically incorporated into fLuc to replace its key catalytic Lys residue, Lys529, rendering fLuc inactive until light-triggered removal of the caging group. This photoinduced gain of luminescence provides a facile approach for assessing the photolysis efficiency of this valuable photosensitive Lys analogue within the context of its carrier protein in vitro and in living cells. We further took advantage of the spatial and temporal activation feature of pfLuc for intracellular measurement of labile ATP levels without impairment of cellular physiology.